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Very few efforts have been made to improve
fennel (Foeniculum vulgare Mill.) through genetic
manipulation. Since most of the yield
attributing characters are quantitatively
inherited and highly affected by environment
it is difficult to judge whether the observed
variability is heritable or not. The primary
parameters viz., genotypic and phenotypic
coefficient of (GCV and PCV, respectively)
variations, genetic advance, genetic gain and
heritability are useful in understanding the
nature of inheritance of different traits.
Therefore, the present study was undertaken
to elicit information on the nature and
magnitude of variability present in some
morphological characters in fennel.
The study was conducted on 25 diverse
genotypes (Table 1) collected from the
germplasm maintained at the Main Vegetable
Research Station, Narendra Deva University of
Agriculture & Technology, (Narendra Nagar),
Kumarganj, Faizabad (U.P.). The experiment
was laid out in a randomized block design with
three replications during Rabi 2008–09.
Each entry was grown in a single row of two
meter length having an inter and intra row
spacing of 60 cm × 40 cm. The observations were
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Abstract
Analysis of variability carried out for nine characters in 25 diverse genotypes of fennel (Foeniculum
vulgare) revealed high genotypic and phenotypic coefficient of variations for seed yield plant-1,
weight of grains umbel-1, number of umbels plant-1, number of branches plant-1, number of umbellet
umbel-1 and plant height. Heritability estimates were high for test weight, weight of grains
umbel-1, seed yield plant-1, number of umbel plant-1, plant height and number of umbelletes umbel-1.
Higher genetic advance as per percentage of mean was recorded for seed yield plant-1, weight of
grains umbel-1, number of umbels plant-1, number of branches plant-1, number of umbelletes
umbel-1, plant height and test weight. The plant height, days to 50% flowering, number of
branches plant-1, number of umbels plant-1, number of umbellets umbel-1 and weight of grains
umbel-1 exhibited positive and significant correlation with seed yield. Path coefficient analysis
revealed that days to maturity had highest direct effect on seed yield followed by days to 50%
flowering and number of umbels plant-1. Therefore, greater emphasis should be given on these
characters while selecting for higher yield and related traits.
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recorded on five selected plants for nine traits
viz., plant height, number of branches plant-1,
days taken to 50% flowering, number of umbels
plant-1, number of umblletes umbel-1, weight of
grains umbel-1, days to maturity, test weight
and seed yield plant-1. The mean data were
statistically analysed for analysis of variance
(Panse & Sukhatme 1978). The PCV and GCV
(Burton 1952), heritability (broad sense) and
genetic advance were computed. The
phenotypic and genotypic correlation
coefficients were calculated as per methods
given by Al-Jibouri et al. (1958). The path
coefficients were obtained by following the
methods of Dewey & Lu (1959).
The analysis of variance for all the traits showed
highly significant difference among the
genotypes, indicating sufficient amount of
variability in the material (Table 2). A wide
range of variability for different characters was
also observed by Agnihotri (1990), Madhu
(1995), Agnihotri et al. (1997) and Rajput et al.
(2004) in fennel.
The highest GCV and PCV were observed for
seed yield plant-1 followed by weight of grain
umbel-1, number of umbels plant-1, number of
branches plant-1 and number of umbelletes
umbel-1. High GCV and PCV for umbels plant-1
and seed yield plant-1 were also reported by
Rajput et al. (2004) in fennel. The results
suggested that the characters showing high
value of GCV and PCV can be easily improved
by careful selection.
Table 2. Analysis of variance of various characters in fennel
Characters Replication Treatment Error MS CD
MS (2df) MS (24 df) (48 df) SEm (P<0.05) CV %
Plant height (cm) 74.50 1194.45** 38.81 3.59 10.28 5.05
Days to 50% flowering 0.28 30.97** 5.33 1.33 3.81 2.48
Number of branches plant-1 0.45 10.11** 0.93 0.55 1.59 12.17
Number of umbels plant-1 50.56 1143.13** 26.17 2.95 8.44 7.82
Number of umbelletes umbel-1 0.48 33.73** 1.74 0.76 2.17 6.84
Weight of grain umbel-1 (g) 0.004 0.194 0.003 0.03 0.09 6.93
Test weight (g) 0.01 1.34* 0.01 0.06 0.17 2.10
Days to maturity 3.45 30.60** 2.45 0.90 3.31 0.69
Seed yield plant-1 147.7** 1121.92** 19.35 2.54 7.26 9.02
*,** significant at P<0.05 and 0.01, respectively
Table 1. Name, source and collection year of the
fennel genotypes
Name of Source of Collection
genotypes genotypes year
NDF-36 Faizabad 2003
NDF-37 Paraspur, Gonda 2003
NDF-38 Balrampur 2004
NDF-39 Barabanki 2005
NDF-40 Varanasi 2006
NDF-41 Tarabganj. Gonda 2006
NDF-42 Tarabganj. Gonda 2006
NDF-43 Hariya, Basti 2006
NDF-44 Hariya, Basti 2006
NDF-45 Jaunpur 2004
NDF-46 Gazipur 2004
NDF-47 Barabanki 2007
NDF-48 Allahabad 2008
NDF-49 Gonda 2007
NDF-50 Jaunpur 2007
NDF-51 Jaunpur 2007
NDF-52 Gorakhpur 2008
NDF-53 Gorakhpur 2008
NDF-54 Devaria 2008
NDF-55 Deveria 2008
NDF-56 Deveria 2008
NDF-57 Agra 2008
NDF-58 Kanpur 2008
NDF-59 Unnao 2008
NDF-60 Unnao 2008
Yadav et al.
205
High heritability (broad sense) estimates were
found for test weight followed by weight of
grain umbel-1, seed yield plant-1, number of
umbels plant -1, plant height, number of
umbelletes umbel-1, days to maturity, number
of branches plant-1 and days to 50% flowering
indicating that these characters were less
influenced by the environment and direct
selection for these traits would be effective for
further improvement (Table 3). These findings
are in agreement with the high heritability
estimates in fennel for number of seeds,
umbelletes umbel-1, number of umbels plant-1,
plant height, number of umbelletes umbel-1,
1000-seed weight and seed yield plant-1 reported
by Mehta & Patel (1983), Jindal & Allah-Rang
(1986), Agnihotri et al. (1997) and Rajput et al.
(2004). High heritability estimates coupled with
high genetic advance in per cent of mean were
recorded for seed yield plant-1, weight of grains
umbel-1, number of umbels plant-1, number of
branches plant-1, number of umbelletes plant-1,
plant height and test weight indicating the
predominance of additive gene action for these
characters.
Johnson et al. (1955) suggested that heritability
together with genetic advance is a more useful
parameter in choice of the best genotype by
selection. Mehta & Patel (1983) reported high
heritability with moderate to high genetic
advance for majority of characters except test
weight. Jindal & Allah-Rang (1986) estimated
high heritability with high genetic advance for
number of umbellate umbel-1. Agnihotri et al.
(1997) founded high heritability with high
genetic advance for umbels plant-1 and seed
yield plant-1, while Rajput et al. (2004) estimated
high heritability with high genetic advance for
number of umbels plant-1 and seed yield plant-1
in fennel.
The phenotypic and genotypic correlation
among the yield and yield components in fennel
are presented in Table 4. Significant correlation
of characters suggested that there is much scope
for direct and indirect selection for further
improvement. In general, the estimate of
genotypic correlation coefficient was higher
than their corresponding phenotypic ones,
suggesting strong inherent association among
the characters studied. In the present
investigation, seed yield was positively
correlated with number of umbellets umbel-1
and number of branches plant-1 (at both the
level) and plant height and number of umbels
plant-1 (at genotypic level). Therefore, these
characters should be considered while making
selection for yield improvement in fennel. These
results are in accordance with the results of
Garg et al. (2003) for plant height and number
of branches plant-1 and Singh & Mittal (2002)
for plant height and seeds umbel-1.
Positive and significant correlation with seed
yield plant-1 was found with plant height, days
to 50% flowering, number of branches plant-1,
number of umbels plant -1 and number of
umbellets plant-1 and number of branches plant-1
and thus, these characters are considered as
Table 3. Estimates of mean range, genotypic (GCV) and phenotypic (PCV) coefficient of variation,
heritability (h2) and genetic advance for various characters in fennel
Characters Mean Range GCV % PCV  % h2 GA as % of mean
Plant height (cm) 123.17 86.67-151.34 15.93 16.71 90.94 31.28
Days to 50% flowering 93.00 87.00-100.33 3.14 4.00 61.56 5.08
Number of branches plant-1 7.94 4.64-10.80 22.02 25.16 76.60 39.71
Number of umbels plant-1 65.37 26.79-99.93 29.51 30.53 93.43 58.77
Number of umbelletes umbel-1 19.29 12.98-26.33 16.92 18.26 85.93 32.32
Weight of grain umbel-1 (g) 0.82 0.50-1.57 30.79 31.57 95.1 61.89
Test weight (g) 5.15 3.98-6.70 12.96 13.13 97.4 26.36
Days to maturity 224.00 218.00-231.33 1.36 1.53 79.27 2.51
Seed yield plant-1 48.74 18.20-98.30 39.33 40.35 95.00 78.97
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main components for seed yield plant-1. These
results are in agreement with the findings of
Jindal & Allah-Rang (1986).
The results of the present investigation on path
coefficient analysis as presented in Table 5
revealed that days to maturity, days to 50%
flowering, number of umbels plant-1, number
of umbellets umbel-1 and weight of grains
umbel-1 had maximum positive direct effect on
seed yield. These findings are in agreement with
Agnihotri et al. (1997) for seed yield plant-1 and
umbels plant-1. Days to 50% flowering had
highest positive correlation with seed yield via
indirect effect of number of umbels plant-1.
Similarly, days to maturity, which had higher
positive correlation with seed yield also had
next highest positive direct path. The value of
residual effect (0.4318) indicated that there may
be some other secondary components that
should not be ignored.
In the light of the above findings, it may be
concluded that improvement in the characters
like plant height, number of umbels plant-1,
number of umbellets umbel-1, days to 50%
flowering  and weight of grains umbel-1 will
help in improving the seed yield in fennel both
directly and indirectly. Therefore, these
characters should be considered for yield
improvement in fennel breeding programme.
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